Activation of bovine liver glycerol kinase by ethanol.
The crystallization of bovine glycerol kinase (ATP:glycerol 3-phosphotransferase EC 2.7.1.30) is reported along with a study on the unusual activation of this enzyme by ethanol. The enzyme was extracted from calf lever andusual activation of this enzyme by ethanol. The enzyme was extracted from calf liver and purified 5900-fold giving crystals with a 5% yield. The kinetics of the enzyme with regard to glycerol and ATP were studied by varying the concentration of one substrate while keeping the other at saturating levels, and the effect of ethanol was observed by adding it at levels of 5% (v/v). Ethanol increased the V in both cases almost 2-fold. The apparent Km of ATP was 3.5 - 10(-6) and was increased to 7.6 - 10(-6) in the presence of ethanol. The apparent Km for glycerol was 3 - 10(-5) and was increased to 12 - 10(-5) when ethanol was added. A number of other alcohols had a similar activating effect except for 1,2-diols which only inhibited the enzyme. These findings are consistent with the explanation that alcohols compete with glycerol (hence also with the glycerophosphate product) for a hydroxy binding site on the enzyme. This leads to more rapid dissociation of the glycerophosphate (i.e. an increase in the steady-state constant, "k+2" resulting in an increased V).